The robotic mouse: unravelling the function of AF4 in the cerebellum.
The devastating nature and lack of effective treatments associated with neurodegenerative diseases have stimulated a world-wide search for the elucidation of their molecular basis to which mouse models have made a major contribution. In combination with transgenic and knockout technologies, large-scale mouse mutagenesis is a powerful approach for the identification of new genes and associated signalling pathways controlling neuronal cell death and survival. Here we review the characterization of the robotic mouse, a novel model of autosomal dominant cerebellar ataxia isolated from an ENU-mutagenesis programme, which develops adult-onset region-specific Purkinje cell loss and cataracts, and displays defects in early T-cell maturation and general growth retardation. The mutated protein, Af4, is a member of the AF4/LAF4/FMR2 (ALF) family of putative transcription factors previously implicated in childhood leukaemia and FRAXE mental retardation. The mutation, which lies in a highly conserved region among the ALF family members, significantly reduces the binding affinity of Af4 to the E3 ubiquitin-ligase Siah-1a, isolated with Siah-2 as interacting proteins in the brain. This leads to a markedly slower turnover of mutant Af4 by the ubiquitin-proteasome pathway and consequently to its abnormal accumulation in the robotic mouse. Importantly, the conservation of the Siah-binding domain of Af4 in all other family members reveals that Siah-mediated proteasomal degradation is a common regulatory mechanism that controls the levels, and thereby the function, of the ALF family. The robotic mouse represents a unique model in which to study the newly revealed role of Af4 in the maintenance of vital functions of Purkinje cells in the cerebellum and further the understanding of its implication in lymphopoeisis.